The aim of this study was to re-examine the accuracy of the left atrial aortic root ratio (LA:Ao) as a marker of significant patent ductus arteriosus (PDA) Using a LA:Ao of 1-5 as a cut off gives a sensitivity of 79% and specificity of 95% and increases the accuracy over the recommended levels of 1-3 and 1-4. With this cut off there were 20/94 false negatives, these were associated with scans on day 1 and large interatrial shunts. The sensitivity of the LA:Ao increased to 88% if only scans performed after day 1 were analysed. For diagnosing a PDA after day 1, the positive likelihood ratio ofan LA:Ao of 1.5 or more was 17*5, and the negative likelihood ratio ofan LA:Ao <1 5 was 0*13.
Persisting patency of the ductus arteriosus is an important complication of neonatal intensive care. The National Collaborative Study reported an incidence of symptomatic patent ductus arteriosus (PDA) varying from 1 1% to 36% in the 13 In Sydney, the echocardiographic procedure was similar but with the following differences.
The echocardiogram was recorded onto videotape and the measurement taken at a later date. The LA:Ao was averaged from a mean of three cardiac cycles. The use of colour flow mapping was incorporated into the classification of the direct imaging of the duct. In a wide open duct the colour flow mapping within the duct had a diameter of more than or equal to 1-5 mm, in a restricting duct it was less than 1-5 mm and a closed duct had no detectable shunt on colour flow mapping. In addition, in these 38 infants a pulsed Doppler recording was made of the pattern of flow in the postductal descending aorta. The direction of flow in diastole was classified as antegrade, no flow or retrograde. Finally, left ventricular ejection fraction was measured from a parasternal M mode recording, using a standard method.17
The clinicians who made decisions regarding treatment were blind to the echocardiographic findings unless there were signs or symptoms of a PDA when the findings would be made available to them. The decision to treat an infant was made by the attending clinicians, using both clinical and echocardiographic information. The study protocol was approved by both hospital ethical committees and the infants were studied with the consent of their parents. [12] [13] [14] [15] What is less clear is which echocardiographic measure provides the best indints on colour flow cation of the size of the ductal shunt.6 The size ining six false nega-of a shunt through any defect in the heart will nces was the infant depend on the size of the defect and the l false negative was pressure differential across that defect. The primary prerequisite for a large shunt is the size of the defect, for example, the large pressure differential across a small muscular ventricular septal defect does not lead to a oositives where the significant shunt. For this reason, in this study in the presence of we have used, as the primary criteria of the on direct imaging. significance of a duct, an assessment of the d in 11 babies with internal diameter of the PDA, that is, the i four infants, sug-physical size of the defect.'6 We used this
Ao may be a reflec-together with a Doppler assessment of the n atrial shape. One direction of the ductal shunt. In all except one i an infant with a study, the predominant direction of shunting h significant left to was left to right. Where there was bidirectionial no differences in shunting, the right to left component occupied tion when these 18 a minority of the cardiac cycle. The maximum ith true negatives, velocities of the left to right shunt showed that k:Ao was < 1-5 in on the whole the aortopulmonary pressure dift ductal patency. ference fall into quite a narrow range in in these 18 babies preterm infants with wide open ducts. The difAlar pattern.
ference in the mean left to right shunt velocity on day 1 and day 3 onwards would represent an average increase in aortopulmonary IOMETHACIN pressure differences of 5-4 mm Hg. We also ; were treated for a assessed the strength of the Doppler signal nent was directed from the shunt. This is a qualitative assesshysical signs and ment that will broadly relate to both the than on the basis of volume and the diameter of the jet of blood raphy of this study. shunting through the duct. In other words, a the day treatment large shunt jet will produce strong signals that 0 18). Two infants are easy to record while the fine shunt jet from 1 If the skill and technology is available, these direct Doppler imaging methods are the best way to assess a preterm infant for a PDA. The reality is that these are not easy ultrasound methods to learn, considerable training and practice in Doppler echocardiography is needed. As a result of this many newborn intensive care units do not have immediate access to these skills. In contrast, measurement of LA:Ao is a simple technique to learn and is possible with even the most basic ultrasound machines and is thus within the scope of most neonatal units. This study has shown that the isolated measurement of the LA:Ao is a useful and reasonably accurate test for a haemodynamically significant PDA. The data has shown that increasing the cut off to 1-5 considerably increases the accuracy of the test over the previously recommended levels of 1.410 and 1-3.3 A LA:Ao of more than 1-5 was associated with positive likelihood ratio of 1 6 1, or in other words the infant would be 16 times more likely to have a significant PDA than before the test was done. And if the LA:Ao was less than 1-5, the negative likelihood ratio 0-22 or the infant would be five times less likely to have a significant PDA.
The problem of false negatives was the main concern raised by the studies which questioned the accuracy of the LA:Ao.4 9 l These studies suggested that fluid restriction or lateral rather than anteroposterior expansion of the left atrium might explain this.9 "1 We could find no evidence to support either of these hypotheses. None of these infants was fluid restricted at the time the false negative study was performed. Nineteen out of 21 infants who needed treatment for a symptomatic duct had an LA:Ao of greater than 1-5 at the time of treatment. Of the other two infants, one of these was treated on day 1 for persistent hypotension, the preceding scan had shown a large duct with a predominantly right to left shunt. The other baby had been felt to have a small PDA on echocardiographic assessment. Apnoea then developed which was put down to the PDA. However, PDA closure made no difference to the apnoea. Blood cultures later confirmed the problem was caused by septicaemia. This case highlights the problems of ascribing symptoms to a PDA.
When would the use of this test be recommended? Clearly if a unit has the facilities for direct ductal Doppler echocardiographic assessment together with other indirect measures of shunt size, this will provide optimal information. Many units do not have access to these skills and so rely on clinical pointers and physical signs to diagnose and treat PDAs. While we would not recommend use of the LA:Ao on day 1, its measurement after this time would provide useful additional information when there is a clinical suspicion of a PDA. Its use could also allow earlier diagnosis, for example in an infant without physical signs who is proving difficult to wean from ventilation.
In summary, while not a perfect test, the LA:Ao is still a useful tool in the diagnosis of a significant PDA in preterm infants. Its use would allow timely and appropriate treatment to be instituted. The accuracy of the LA:Ao is increased by using a value of 1-5 as the cut off. Its use is not recommended on the first postnatal day. It is a simple method which needs less skill and resources than direct PDA imaging and is feasible in neonatal units without direct access to echocardiographic expertise.
